In this study, we analyse the generators of the Peiffer ideal M, M of a pre-R-algebroid M in a precrossed module M = (µ : M −→ A) in terms of the generators of M for further using and use the outcomes to find the generators of the Peiffer ideal obtained in the coproduct construction of two crossed A-modules of R-algebroids.
Introduction
Crossed modules which are algebraic models of 2-types were firstly introduced by Whitehead, [16, 17] , in his study on homotopy groups. Then for many areas of mathematics they've become an essential algebraic structure. To get a crossed module from a precrossed module we mostly use Peiffer subgroups or Peiffer ideals generated by Peiffer elements which are also named as Peiffer commutators. The term 'Peiffer element' has firstly used by R. Brown and J. Huebschmann in [8] to mark the substantial contribution of R. Peiffer in [15] and Peiffer commutator calculus has especially been developed by H. J. Baues and D. Conduché, [7] . R. Brown, P. J. Higgins and R. Sivera have used Peiffer subgroup to obtain crossed modules of groups in [9] and N. M. Shammu has used Peiffer commutators to get crossed modules of algebras in [14] .
In [4] , to construct a crossed module from a given precrossed module M = (µ : M −→ A) of R-algebroids, we've introduced the Peiffer ideal M, M of the pre-R-algebroid M where the procedure has given the functor (−)
cr from the category of precrossed to the category of crossed modules of R-algebroids. In [6] , on the other hand, we've constructed the coproduct of given two crossed A-modules M = (µ : M −→ A) and N = (η : N −→ A) of R-algebroids in two ways one of which depends basicly on dividing the free product M * N of pre-R-algebroids M and N with the ideal I M * N and the other on dividing their semidirect product M ⋉ N with the ideal I M⋉N .
In this study, we analyse the generators of M, M to determine their relations with the generators of M for further using and apply the outcomes to find the generators of the Peiffer ideals of pre-R-algebroids M * N and M ⋉ N, in [6] , to reach the unsurprising result that I M * N and I M⋉N are in fact their Peiffer ideals, respectively. Throughout the paper R is a commutative ring.
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Preliminaries
R-algebroids, as the basic tool of this study, were especially studied by B. Mitchell in [10, 11, 12] , and by S. M. Amgott in [3] . G.H. Mosa has defined crossed modules of R-algebroids in [13] where he proved the equivalence of crossed modules of algebroids and special double algebroids with connections. M. Alp has constructed the pullback and pushout crossed modules of algebroids in [1] and [2] , respectively. In [5] , we've studied the adjointness between pullback and induced crossed modules of R-algebroids. Most of the following data can be found in [3, 10, 11, 12] and [13] . Remark. Given any (pre-)R-algebroid A
(1) A 0 (= Ob (A)) and Mor (A) are the object and the morphism sets of A, respectively, and A is said to be over A 0 , (2) s,t : Mor (A) −→ A 0 are the source and target functions, respectively, and any a ∈ Mor (A) is said to be from sa to ta which are its source and target, respectively.
Remark. Throughout the paper a ∈ A will mean that a is a morphism of A and the composition of any a, b ∈ A with ta = sb will be denoted by ab. The identity morphism on any x ∈ A 0 will be denoted by 1 x and the zero morphism of each homset A (x, y), the set of all morphisms from x to y, will be denoted by 0 A(x,y) or only by 0 if there is no ambiguity.
Definition 2. An R-linear functor between two R-categories is called an R-functor and an R-functor between two Ralgebroids is called an R-algebroid morphism. Moreover an assignment between two pre-R-algebroids which has the same conditions as an R-algebroid morphism except for the identity preservation axiom is called a pre-R-algebroid morphism.
Note that an R-algebroid is a pre-R-algebroid and an R-algebroid morphism is a pre-R-algebroid morphism.
Definition 3. A two-sided ideal of a pre-R-algebroid
A is a family I of R-submodules of A such that a ′ a, aa ′′ ∈ I for all a ′ , a ′′ ∈ A and a ∈ I with ta ′ = sa and ta = sa ′′ .
Definition 4. Let A and M be two pre-R-algebroids with
with compatible sources and targets the conditions 
Remark. All precrossed modules of R-algebroids with their morphisms form a category denoted by PXAlg (R). Similarly all crossed modules of R-algebroids form the category XAlg (R). Moreover for a fixed R-algebroid A all precrossed and crossed A-modules of R-algebroids with the identity morphism on A form the subcategory PXAlg (R) /A of PXAlg (R) and the subcategory XAlg (R) /A of XAlg (R), respectively. It can also clearly be seen that XAlg (R) and XAlg (R) /A are full subcategories of PXAlg (R) and PXAlg (R) /A, respectively.
Generators of Peiffer ideal of a pre-R-algebroid in a precrossed module
In In some cases, however, we may need to simplify and minimize the generator family of Peiffer ideal. This is because dealing with the whole family of Peiffer commutators may sometimes be challenging. In this context, we aimed to prove in this section that if V is a family of subsets of M which generates M as a pre-R-algebroid and is closed under the actions of R and A then the Peiffer ideal M, M is generated by the family of all Peiffer commutators formed by elements of V.
The group version of this notion can be found in [9] . It's proved there that if µ : M −→ P is a precrossed module of groups and V is a subset of M which generates M as a group and is P-invariant then M, M is the normal closure in M of the set { a, b | a, b ∈ V} of Peiffer commutators. Here, to prove theorem 1 we use a similar way to that used in [9] . Before going on, we need to prove the following lemma. for all x, y ∈ A 0 , m ∈ M and a, a ′ ∈ A with tm = sa, ta ′ = sm.
Proof. 
Proof. Let V, V = { V, V (x, y) : x, y ∈ A 0 } be the two-sided ideal generated by V, V g and let for all x, y ∈ A 0 . Replacing each k and k ′ with m or n according to their belongings we see that the generators of M *
